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duces co-receptor LRP6 phosphorylation at a conserved
PPPSP motif, which serves as an docking site for AXIN. In
this study, we examined the interaction between LRP6 and
AXIN and mapped the LRP6 interacting domains in AXIN.
We subsequently examined how the LRP6 activation regulates
the AXIN complex and its consequences on h-catenin
phosphorylation. We showed deletions of either GSK3
binding domain or DIX domain in AXIN reduce AXIN-
LRP6 interaction. However, GSK3 binding domain alone is
not sufficient to interact with LRP6. On the contrary, DIX
domain appears to be able to directly interact with LRP6 C-
terminus. Moreover, mutations of S/T residues in the PPPSP
motif affect the interaction, indicating that AXIN prefers a
phosphorylated LRP6 as binding partner. We also examine
the AXIN complex composition after Wnt stimulation and
revealed a reduced association of AXIN to GSK3 and CKIa,
indicating a means for Wnt induced h-catenin stabilization.
Furthermore, we showed that phosphorylated LRP6 intracel-
lular domain or phosphor-peptide containing a single PPPSP
motif can affect h-catenin phosphorylation via in vitro assay.
We propose that these phosphorylated PPPSP motifs in LRP6
may induce conformational changes in AXIN and thus affect
its association with GSK3 and CKIa, which leads to
hypophosphorylation and stabilization of h-catenin (the
project is supported by Canadian Institutes of Health
Research Postdoctoral Fellowship).
doi:10.1016/j.ydbio.2006.04.318
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The Wnt3A palmitoylation site is required for high affinity
Frizzled binding
Jeffrey D. Brown, Janeflora Kanya
Washington College, Chestertown, MD, USA
Wnts are a large family of secreted signaling proteins
required throughout development. In addition to significant
glycosylation, Wnts are also post-translationally modified by
the addition of the fatty acid palmitate. Mutation of the
Wnt3A palmitoylation site from Cys to Ala (C77A) substan-
tially reduces or eliminates the normal signaling activity of the
protein. The specific role of this fatty acid modification is
unclear. In vitro studies comparing the ability of wild-type
Wnt3A to the Wnt3A(C77A) mutant demonstrate drastically
reduced binding between the Wnt protein and the Wnt-
binding domain of a Frizzled receptor. These data are
consistent with a direct role for the palmitate moiety in Wnt
binding to Frizzled receptors.
doi:10.1016/j.ydbio.2006.04.319
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Xlefty exhibits functional activity in the absence of a
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Previously, we have shown that Xenopus Lefty, an atypical
member of the TGFh superfamily, is integral to normal em-
bryonic patterning and morphogenesis. Unlike other TGFhs,
Lefty functions not via receptor-mediated signaling, but by
antagonizing the signaling of specific TGFh subfamilies, in
particular the Nodals. This antagonism is modulated via inter-
action of Lefty with Nodal and Nodal co-receptors. A balance
between Lefty and Nodal activity underlies many developmen-
tal processes, as evidenced by the severe phenotypes observed in
Lefty- or Nodal-deficient embryos. For example, morpholino
knockdown of Xlefty function leads to exogastrulation due to a
Nodal-dependent increase in mesoderm. To further understand
how Xlefty regulates embryonic signaling, we have begun to
identify functional domains of the Xlefty protein. A hallmark of
TGFh proteins is a C-terminal cysteine knot. Surprisingly, an
Xlefty protein lacking its C-terminus, including the cysteine
knot, causes exogastrulation, the same phenotype observed with
Xlefty knockdown. In contrast, the over-expression of the C-
terminus alone has little effect on embryogenesis. Together
these results suggest that the highly conserved C-terminus is
necessary but not sufficient for Xlefty function. Additional
deletions of Xlefty have defined distinct protein domains that
are required for Nodal antagonism both locally and at a
distance. Future studies will further define these domains and
their interactions with components of the Nodal signaling
pathway.
doi:10.1016/j.ydbio.2006.04.321
294
Using Xenopus laevis as an indicator species for
monitoring wetlands reclamation
Sheril Raymond, Kristen L. Curran
Univ. of Wisconsin-Whitewater, Whitewater, WI, USA
Our goal in this project was to monitor the water quality of
the Jefferson Marsh (Jefferson County, WI) by assaying for the
effects the water might have on the early development of
Xenopus laevis embryos. The 2700-acre marsh restoration was
complete in 2005 and prior to the land had been drained and
used for agricultural production since the 1950s. We initially
expected that water entering the wetland would be ‘‘contam-
inated’’ with pesticides and herbicides while water leaving the
wetland would be ‘‘uncontaminated’’. We cultured 1–4 cell
stage embryos (with and without jelly coat) in water from the
agricultural ditch up stream from the wetland, midway through
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the wetland, and leaving the wetland. Water was collected at
various times of the year and experiments were repeated.
Surprisingly, water entering the wetland and midway through
had no effect on early development but water leaving the
wetland was largely lethal. This suggests that unidentified
environmental contaminants are leaching out of the reclaimed
wetland and entering surface water supplies. Far more lethality
and developmental abnormalities were observed in the
dejellied embryos versus those with their jelly coat intact,
which suggests that the protein matrix of the jelly coat pro-
vides some protection from environmental contaminants. Sub-
sequently, we found that a known estrogenic environmental
contaminant (nonylphenol) showed similar effects on dejel-
lied versus jelly coated embryos. We hope this work high-
lights the need to not only reclaim wetlands from existing
farmland, but also to monitor these sites after they have been
established.
doi:10.1016/j.ydbio.2006.04.322
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The neural crest (NC) develops at the border between
neural plate and the prospective epidermis in vertebrate
embryos. NC cells are highly migratory and generate a
number of derivatives including neurons, pigment cells,
craniofacial cartilage, endocrine cells, etc. Numerous studies
have demonstrated that many signals (BMP4, Wnt, FGF, etc.)
are involved in the induction of this tissue. However, the
participation in neural crest specification of other cell
signaling pathways has not been established yet. In this work,
we have analyzed the expression and participation of the
Endothelin1/Endothelin receptor A cell signaling pathway
during Xenopus laevis development. We report the cloning
and expression pattern of Ednra cDNA. Ednra is expressed at
the neural plate border from early neurula stage, in the NC
cells during migration, and in branchial arches and the otic
vesicle. We analyzed the role of Edn1/Ednra pathway in NC
development by conditional gain- and loss-of-function
approaches using mRNA microinjection, morpholino-oligo-
nucleotides, and the specific inhibitor of Ednra BQ123. We
also present embryological evidence showing Edn1/Ednra
pathway is also involved in the maintenance of NC
specification and cell survival. Our results show that
Edn1/Ednra cell signaling pathway is required for the
induction and migration of neural crest cells in Xenopus
embryos. Funding: CIUNT, PICT10623, ICM P02-050,
PICTOUNT367, PIP6278, and UNSTA.
doi:10.1016/j.ydbio.2006.04.323
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Secreted morphogens of the Hedgehog (Hh) family in
Xenopus are Sonic hedgehog, Cephalic hedgehog, and Banded
hedgehog. They regulate a wide range of developmental
processes such as nervous system and limb patterning. In this
work, we revised the expression pattern of Banded hedgehog
(Bhh) and components of the intracellular signaling cascade
during early development of Xenopus laevis embryos. The
double in situ hybridization analysis showed that Bhh is
expressed during neurulation at the lateral border of neural plate
in territories that overlap with the expression of Gli transcription
factors and neural crest markers. In order to evaluate the
participation of Bhh pathway in neural crest development, we
carried out gain- and loss-of-function approaches by directed
microinjection of Bhh mRNA, its dominant-negative and
morpholino oligonucleotides. Results showed that the over-
expression of Bhh leads to an increased expression of neural
crest markers and Gli transcription factors. On the other hand,
the dominant-negative construct of Bhh and the morpholino
oligonucleotide reduced the expression of neural crest markers,
indicating Bhh signaling is required for neural crest specifica-
tion. Additionally, the overexpression of Gli3 produced an
expansion in neural crest territory mimicking the effect
produced by Bhh gain of function. Our results show that Bhh
signaling and Gli transcription factors are participating in the
early neural crest development. Funding: CIUNT, PICT10623,
ICM P02-050, PICTOUNT367, PIP6278, and UNSTA.
doi:10.1016/j.ydbio.2006.04.324
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A mutant with defective temporal coordination of uterine
and vulval development in C. elegans is associated with
reciprocal signaling defects
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Many biological functions require interactions between diffe-
rent organs whose development must be coordinated both
spatially and temporally. For example, egg laying in C. elegans
requires that a connection form between the lumens of the uterus
in the gonad and the vulva in the extra-gonadal epithelium during
organogenesis. A cog-3(ku212) mutant appears to form no
connection between the vulval and the uterine lumens because
the uterine lumen develops with a temporal delay relative to the
vulva and thus is not present when the connection normally
forms. The lack of temporal synchronization between the vulva
and the uterus is not due to precocious or accelerated vulval
development. Instead, gonadogenesis is delayed relative to
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